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YUROK TRIBE

190 Klamath Boulevard ® Post Office Box 1027 @ Klamath, CA 95548
Phone: (707) 482-1350 ® Fax: (707) 482-1377

YTWQP-09-008

Gary Berrigan
Chief

North Region Environmental Planning Branch E1
CA Department of Transportation

PO BOX 3700

Eureka, CA 95502-3700

Subject: Yurok Tribe Water Quality Control Plan Section 401 Water Quality Certification for
Highway 169-Retaining Wall and Slip-out Repair Project PM 18.04 and 19.47 EA 47830

Dear Mr. Berrigan:

The Yurok Tribe Environmental Program (YTEP) received the complete application for Yurok
Tribe Water Quality Certification of the Highway 169-Retaining Wall and Slip-out Repair
Project PM 18.04 and 19.47 EA 47830 under the Yurok Tribe Water Quality Control Plan
Section 4.4 provisions on July 6, 2009. Thank you for providing a thorough and complete
application. YTEP statf has reviewed the application and completed a site review with your staff.

Project Description

According to the project description and supporting documentation, the purpose of the project is
for the California Department of Transportation to repair one minor slip-out and replace one
failed retaining wall on State Route 169 at post miles 18.04 and 19.47, respectively.

Certification

We hereby grant Yurok Tribe Water Quality Control Plan Section 401 Certification for your
project with the following conditions:

1. All work in and directly adjacent to waters of the United States directly associated with
this project shall occur between May 15" and October 15" for calendar years 2010 and
2011. This permit is valid for this period only. Should the project need to be extended,
early consultation with YTEP should be initiated.

2. All sites will be ‘winterized’ prior to seasonal work shut down. An inspection by Yurok
Tribe staff shall be requested at least 7 days in advance of seasonal work shut down.
The applicant may request seasonal extensions based on field review by YTEP.




10.

1,

You shall limit any excavation work in and adjacent to applicable waters to that necessary
for the project.

No construction materials -- including cement, debris, oil or petroleum products, sand,
sawdust, silt, slash, or soil -- shall be allowed to enter or be placed where it may enter the
live channel of applicable waters in amounts that are considered to have adverse effects on
the beneficial uses.

You shall not permanently dispose of any construction material, demolition wastes,
wastewater, or any other pollutant within applicable waters or on any lands within the
Yurok Reservation boundaries.

Water used in dust suppression shall contain no contaminants that could violate surface
water or aquifer standards (see Yurok Tribe Water Quality Control Plan for water quality
objectives).

All stationary machinery that uses gasoline or diesel fuel shall be placed within
impermeable spill containment vessels capable of preventing migration of fuel in the event
of a spill.

All contractors and subcontractors shall report, verbally and in writing, immediately upon
discovery, any spills of chemical contaminants, including oil, gasoline, hydraulic fluid, or
diesel fuel, during or after operations. Reports shall be submitted to EPA Region 9 and
the Yurok Tribe, Appropriate cleanup of spills shall commence immediately. Within two
weeks following cleanup, a summary report shall be submitted to EPA Region 9 and the
Yurok Tribe that describes the reason for the spill, the spill duration and volume, steps
taken to correct the problem, the remediation/clean up activities and steps taken to
prevent a recuirence of the problem.

Best Management Practices (BMPs) for erosion and sedimentation control shall be
implemented in accordance with the project description provided in the permit application
and in place prior to, during, and after construction in order to ensure that negligible
discharges to applicable waters do not occur.

You shall revegetate the slope face that will be impacted for staging, equipment access,
and construction with comparable vegetation types, Areas that are denuded of trees taller
than 3 feet in height and greater than 2 inches in diameter will be replaced with saplings
of the same species. Any Douglas-fir that is removed shall be replaced with an
appropriate hardwood species. Pre and post documentation of the revegetation work is
required.

Water discharged from the project site shall not contain settleable materials or suspended
materials in concentrations that cause nuisance or adversely affect beneficial uses. The



project shall not violate any narrative and numeric criteria established in the Yurok Tribe
Water Quality Control Plan (see Yurok Tribe Water Quality Control Plan for water quality
objectives)

12.  If, at any time, an unauthorized discharge to surface water occurs, or any water quality
problem arises, the project shall cease immediately and you shall immediately notify EPA
Region 9 and the Yurok Tribe.

13.  Yurok Tribe shall be notified at least three business days in advance of construction in
otder to allow staff to be present during construction.

14, If there are any substantive changes in the proposed project that may affect water quality,
you shall notify the Yurok Tribe Environmental Program, immediately. Failure to do so
will result in revocation of this certification.

15.  You shall provide a copy of this certification to all contractors and subcontractors. You
also shall review the conditions of this certification with all such contractors and
subcontractors.

16.  You shall request written permission for any activities related to water withdrawal and or
water drafting prior to commencement of this activity., Written requests for water
withdrawal shall be submitted to YTEP.

The point of contact at the Yurok Tribe is Ken Fetcho. Please contact Mr. Fetcho at (707) 954-
1523 or at kfetcho @yuroktribe,nsn.us the point of contact for the proposed project at EPA
Region 9 is Jason Brush. Please contact Mr. Brush at (415) 972-3483 or at brush,jason @epa.goy.

Sincerely,

Ktloe. Sl

Kathleen Sloan
Director
Yurok Tribe Environmental Program .

e-copy:

Carol Heidsiek, U.S. Army Corps of Engineers, Eureka

Jason Brush, U.S. Environmental Protection Agency

David Hillemeier, Yurok Tribe Fisheries, Klamath

Maria Tripp, Chair, Yurok Tribe

Ralph Simon, Executive Director, Yurok Tribe

Robert McConnell, Yurok Tribe Historic Preservation Officer




Rain Marshall, Staff Attorney, Yurok Tribe
Javier Kinney, Transportation Manager, Yurok Tribe
Ken Fetcho, Assistant Director, Yurok Tribe Environmental Program
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From: Terry Craven, GE. LT v B
William V. McCormick, lQ;E-GHo CoL it o cedvmed i

Kieinfelder Project: 92859/REP-3

Subject: Foundation Report (Wa|i/Hoadway Fatlure)'
Storm Damézge Repalr L
HUM 169 PM 19.47 . --  ..oov vl ;
EA: 01-478301
“Humboldt County, CA

o ateA s -PROJECT.DESCRIPTION o v i ;-

A ‘landslide Is’ iocated on’ the West (downhiil) side ‘of nghway 189, naar milepost 19 47
northwest of Weitchpec in Humbeldt County, California. The location of the ‘site Is shown ‘on
Plate 1, Site Location. As shown on Site .Plan, Plate 2, the main landslide scamp is
approximately 300 fest long. “Thelandslide masé: exterids down'slope o the West; however, a
- distinct toe was hot observed (see Plates 3, 4, and 5). Tenhsion cracks at the top of the
landslide scarp extend up 1o 10 feet east (upslope) of the edge of pavement into the roadway.
A soldier plle and timber Iaggin'g wali“with no tie-backs is located 12 feet west of the adge of
pavement in the central portion of the site, An approximately 15-faot-wide section of the base
of ‘the timber Iagging wall ‘has failed aliowmg the” ‘backlll to ‘efode toa vertical ‘scar Which
‘axterits to within' 5 feet of the westeri edge of the’ roadway. ‘Soll craep- and’ sgveral shallow
\‘debfis slides are Iocated to the east abcve the roadway o'th withm and: beyond th cit slope

: iThe purpose of this project is to provide geotechnicai design parameters for a retaining
structure to protect-the ‘road prism from active ‘landslide related movement Below the road.
Stabllization of the portion of the landslide ihat is west of the proposed retaining wall Is not

i
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intended-arid the main mass of the landslide may continua to move downslope of the proposed
" wall after the retaining stricture Is constructed, Further, the existing slopes are- vary steep for
a considerable distance above the road and there Is evidence of landslide activity in this area.
An evaluation of the slopes-above (east of) the road is beyond the scope of this study.

2 GEOTECHNICAL SCOPE OF WOHK

The scope of our work for this pro]ect Included the follow!ng
.« Revlew of available geologic informaﬂon addressing thls area.
L) Geologic mappmg of the landslide and Immediate vicinity.
° Drlfling, !oggmg, and sampl]ng of five exploratory borlngs - ‘
s [nstallation of one inclinometer. Lo
e Laboratory testing of seiected samples from the borings
e Global stability analyses TR TR,
o Preparation of Log of Test Borings (LOTBs) RO
o Preparation of this summary report. |

3 PERTINENT REPORTS AND INVESTIGATIONS
In preparation of this memorandum, the following doctiiments/reports were reviewed:

- 1987, Wagner & Saucedo,. Callfomia Dlwslon of Mines and. Geology, Geologlc Map of the
... Weat ( Quadrangle LT . i et g e e e

C:‘“t.rans Seismlc Hazard Map and ﬂaport Mualchtn, 1996 with errata dated March 2006

Pnomsen STHUCTUHE DESCRKPTION

ls"propossd to construct a retaming structure on the west side of the ex!stlng roadway to
,;':;protect the road surface and supporting.prism_ from landslide-related damage. As proposed,
~ the retalning structure will be a soldier plle-and lagging wall; portions of which will probably: be
‘restrained by tiebacks. The wall will be located west of the road shoulder. At the direction of
~Caltrans, the wall will be located approximately four feet outside of the edge of pavement .Qur
_ .recommendatlonsf rihe Iateral hmlts of the wall are. iilustrated on- Plate 2. it

B2850\SROBMO45 -~ ¢ : Page 2'0f 16" ' 2240 Norlipolit Parkivay
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5 SITE DESCHIPTION AND TOPOGRAPHY

*At Poet Mile 19 47 the slng!e lane HtghWay 169 roadway rtses very gently to the north at
- “approximately. 70H:1V to 23H:1V (Horlzonital:Venrtical). - Slope gradients west: (downelope) of.
~+theiroadway range from approximately:£:AH:1Vito 1:5H: V.- :An approxtmately 75-foot-long by
_14-foot-tall “sollder  plle -and . timber: lagging: retamlng wall--withino “tle-backs:Is “located
“‘approximately 12 feet west-of the:edge of pavement-In the central portton of the site. " The-cut
slopes bordering:the ‘east’ of-the “roadway were: constiticted. at “approximately DA4H:AV to
0.7H:1V. Gradients ot the natural etope above the cut stope range trom approxlmetely
':-:"0 7H 1Vtot 2H 1V L Do o ShE A ;

: The Iandelide movement currentty tmpaotlng the. roadway is Iargety trenslattonal with ‘an
. estimated average mass thickness iof approximately: 5:t6 15:feet, but: ‘estimatedto’be up to 25
feet thick: at the edge.of the roadway ill prism.- The arcuate head scarp ofthe landslide
* extends ‘into theroadway up-to 410 fost to the ‘east: (upslope) from-the western’ edge of the
pavement and-has “a. lateral -extent-of - approximately:300 fest “along the. roadway. :An
“approximately 15-foot-wide section’of the base:of the approximately B80-foot-long soldler pile
and timber lagging wall failed, allowing the backfili to erdde away and beneath the wall forming
a vertical scar which extends to within 5 feet of the western edge of the roadway. Erosion
riling has developed beneath the failed section. of the wall. Soll creep. and several shallow
debris slides are located to the east above the roadway, both within and beyond the cut’ elope

. A shallow V-dltoh atong the: sastem edge of the. roectway collects 'sheet flow from:the .cut

I :slopes and transports It-to the south. . Drainage from the canter of:the: lane within the landslide

- flows down-over.the-slope face of the: fill ‘prism.:-Mixed.conifer and oak-forest is logated-within
the active slide and above the roadway The. cut slopes are. vegetated wlth Iow to- moderate
| growth of wtld grasses,. ' U B gt S Tae e eee s ek :

6 SUBSUHFACE EXPLOFIATION AND LAB TESTING

| ‘_SUBSURFACE lNVESTlGATlON

Five,(5) exploration, borings desrgnatecl R-08-001 through R-08-006, were drilled at this site, by
. Caltrans Offtoe of Drflting Servioee using rotary wash. dnttmg metheds Drllltng was perfermed

supervised by KIeInfetder etaﬁ Teet boringe were p’erformed usmg “truck-mounted Aoker
MPCA drill rig utllizing 94-mm (HXB).casing equippad with a tungsten carblde Geo.Barrel or #8
diamond impregnated core bit. Borlrigs R-08-001, R: 08- 002, R-08-004, and R-08-005 were
advanced from Highway 169 pavement level atong the western edge of the road to depths
ranging from 50 to 75 feet.  Boring R-08-003 was advanced to a depth of 50 fest on the
eaetern ‘edge of the road The approxtmate locations of the bortngs are shown on Plate 2.

!
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Samples of the soll and bedrock were obtained by coring, using equipment as described
. above, and using 2-inch (inside diameter) Modified California and 1.4-inch (inside diameter)
~ Standard: Penetration:: Test samplers, each driven with-‘an-automatic 140-pound hammer
. dropped:30 inches.. .The blows: requited to' drive the Modified California .and. Standard
- Penetration Test.samplers were recorded for each 6 Inches of penstration or fraction thereof,
. Visital classifications were made in accordance with the attached Soil:and Rock Legend The
reeuits of the exp!oratton are summarlzed on the attached Log of Test Borlnge o
Ae part of thle work one slope mcllnometer casmg was lnstalled to approximately 75 feet '
below the ground surface within the bore hole for Boring R-08-004. The casing was perforatad
- for its. full:length except for the: upper 15 feet to permit.possible monitoting -of future water
. levels within: the casing. - The annular space around the casing was backiilied with-sand to a
. .depth: of::6 fest and the remaining: upper portion was backfilled with bentonite. The
. Inclinometer:was. completed at the. surface with a.traffic-rated access box. No inclinometer
readings or water level measurements were obtalned at the tims. of instaliation. Inclinometer
readings were obtalned by Caltrans on April 16, Aprll 23 June 5, June 24 and Ju(y 8 of 2008,
Fieeulte are presented in. Appendix C , |

- Laboratory festing of-selected soil samples obtained from.the test borings was performed at
Kleinfelder's Geotechnical Laboratory in Santa Rosa, California, The purpose of the testing
‘was-to verify the field: descriptions and tdentiflcatione and obtam mformatton for subsequent
engineering evaluations, Tests performed included: AN SR

Laboratory Determination of Water (Moleture) Content of Soll and Rock by Mass
(ASTM D2216)

Density of Soll in Place by the Drive-Cylinder Method (ASTM D2937)

Particle-Size Analysis of Soils (ASTM D422)

Liquid Limit, Plastic Limit, and Plasticity Index of Solls (ASTM D4318) :
Unconsolidated Undrained Triaxial Compression Test for Cohesive Solls (ASTM D2850)

Cerroswlty tests weré performed by an independent testing laboratory (AP Englneerlng &
~Testing, Inc. in Pomona’ Califomia) in accordance with Caltrane Teet Methods 643 pH 532 -
- ‘resEStiv:ty, 417 sulfate content and 422 chlonde centent | S

; i‘“The reeulte of the Iaboratory tests, together with a summary sheet are provfded in Appendix B.

92859\SHOBNG45 - ' Page4of 15+ 2040 Narthpalnt Parkway -
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7 _ SITE GEOLOGY AND SUBSURFACE CONDITIONS
REGIONAL GEOLOGY -

Regional ‘Geolagy ‘Is illustrated on Plate’ 6, “Regicnal Geology.”  The site Is*ldcated on the
eastern edge of the northem Coast Ranges, _Geomorghic Province. a dynamtc region of
California characterized ‘by “complex folding “and faultlng “The province is generally
~~--rchar_acterized by.;.ncrthwsst-trending mcuntam ranges and intervening valleys that are-a
' tn o ‘region. . The
e he region s’ presumed o consist of the Franciscan plex, d diverse.
_grcup of tgneous. sedimentary, and metamafphic rocks, The Franciscan Complex [s:part:of a
" northwest trending belt .of material’ immediately adjacent to the'eastem, edge of the San
. -Andreas Fault system, which islocated approximately 86 miles south of the site (F’late 7). The
: _,,;site is located approximetety 74 miles northeast cf the;Cape Mendoctnc__Tnple Junction where

has been mapped by Wagner and Saucedo- (1987 Cahtomta Division of Mines and Geclcgy,
;\GSOIOQIC Map of the Weed Quadrangle, I 250 000) Wagner and Saucedo ('I 987) fndicate the

wcmlty
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SUBSURFACE CONDITIONS

The fo!lowing table summartzee the drn]!ing program performed for this mvestigatten

g -H 08 001:-: 7feet nght

‘| R-08-002. 2+75 7ieefiight | 5507|3104~ | 4/ios | F2.o®
R-08-008|. 2428 » | Afeetleft .| 500 | 8tt+l.| 4/2/08. | 35
R-08-004 |  1+88 5 feet right L 7s0 | UBiow- Y 4itio8 | T145®
R-08-005 | 0+38 0 feet right 65.0 315+/- 4/10/08 17.0%

" Approximate distance from highway centerline, facing in direotion of Increasing etatlonlng

®  Bedrock s d!saggregeted for 1.5 10 2.6 feet below this depth,

'Borlngs R-08- 002 R-OB 004, ‘and R- 08- 005 wére drilied on the west side of the road within the
main landslide mass, Fill 'ericountered in these botings consistad of clayey sand, clayay gravel

~and gravel, and was between 7.5 to 15 féet thick., The il was underlain by colluvium/laridsiide

,__depoeits (typfcaliy sandy clay to clayey sand) to total depths of 14 5 to 22 fest, whére bedrock
~.'Was ericountered.  Boring R-08-003 was drilled on the east side of the road, upslope of the
, '__main Iandslide mass A 3 5 foot eectmn of grave! fill’ was encountered overlylng bedreck

Boring R-OB-GEH Was dnlled on the ‘West e!de of the road abeut 30 feet south of the active
landslide mass. Fill consisting of clayey/siity gravél with sand'was endouritered to a ‘depth of
. 14.5 feet, Colluvium consisting of silty/clayey gravel with sand was enoountered between 14.5
“and'21.5 feet.’ Bedrock was sncountered at a depthiof 21,5 faet, N A

At depths ranging from 3.5 to 22 fget, the borings encountered bedrock that primarily consisted
of intensely fractured, low grade meta-sandstone and meta-shale. Typlcally, the upper surface
of the bedrock consisted of a disaggregated zone that was a 1.5 to 2.5 feet thick, overlying
rack that was slightly weathered and varied from very soft to moderately hard. Because the
rock was intensely fractured, most samples were too disturbed for triaxial testing. Two triaxial
tests that were performed on moderately disturbed samples ylelded rock shear strengths of
650 and 1600 psf. The textures of the fill, landslide deposit, and decemposed bedrock are
very similar and transitions should be considered approximate.

© 2008, Klelifeldef "« -+ Santa Rosa,“CA 96407
Sherfo T e : _ Tel. 707-571-1883
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Thisis a summary of conditions.encountered in the five barings. More detalled information is
presented on the Log of Test Bonngs. Var!atlons in conditions between the borings should be

) _expected

OlF lnterpretation of ths subsurfac __!geoiogtc conditions Is presented on the cross ",_'ections
provlded on Plates'3, 4'and 5.’

SLOPE INCLINOMETER READINGS

A slope’inélinometer was instelled In Boring B-08-004." Readings were taken by Caltrans on
Aptll 18, Aprll 23, June 5, June 24 and July 8, 2008, Readings Indicate that lateral deformation
Is oceurring at a depth: of ;approximataely. 14 feet,: which is approximately the top of the bedrock
formation, The Inclinometer indicates additional deformation at a depth of approximately 32
_feet 1o 39 feet. This, lower deformatlon appears_to_have resulted from -compression. of the
i ,_mcllnometer casmg and 18 not interpreted: asflateral m andslide’

' Ting wall ed 'SIQn 0 SU , 1 ‘above e of

HOUNQWATEH

‘f.Due'to the use of drl!ling flutd, it Was not’ pos 0 record groundwater depihs.at the tlme of
drilling.’ ‘Maisture/dénsity test restilts indicate that most ‘samples below the fill were sattirated
or neariy saturated On June 4 .June 24 and July 8,,2008, groundwater measurements were

evel de

Jﬁg'gﬁ@ re :'%féi%‘“; lt%t%g S | -
s B oI h E‘“ing (eréti&!@;i{‘fi 5 T
6/4/2008 17.4 :
6/24/2008 - 28.3
7/8/2008 30.5

92855\SROBM045 . - Page7ofi5 . . 2240 Nonnpolnt Parkway -
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Chemical analyses were performed on two (2) samples collected from the borlngsﬁltbi'é(ié‘luate
~corroslon potentlal of the on-site soils, Testing was, petformed by AP Engmeersng & Testing.
e, Th Pombna, Callfoinia. The Tesults of the corrosion tests are attached o

Based on the Caltrans Corrosion Guidelines (2003 version 1.0), a sit Is con‘sidered,corrosive
if one or more of the following conditions exist for the representative soil and/or water sampies
aken at the site: Chloride congentration Is 500 ppm (0.05%) or greatet, sulfate concentration is
2000 ppm (0.2%) or greater, or the pH is 5.5 or less. Based on these Guidelines and the
. laboratary test results, the srte may be consldered as non- corrosive to steel and conc_:rete

TS S P TR

i 1 EARTHQUAKE FAULTS AND sersm:crrv

e

approximateiy 14 miies west of the site. Bald Mountain—Big Lagoon is an unknown type fauit
~ capable of generating earthquakes with a maximum credible earthquake (MCE) ‘magnitude of

7.25. The Caltrans Selsmic Hazard Map and Report (1996), locates the site oh the 0.3g Peak
Badrock Acceleration (PBA) contour associated with the Bald Mountain-Big Lagoon fault,. We
recommend a PBA value of 0.3g and corresponding Peak Ground Accelsration (PGA) of 0. 33g
for the anaiysrs and design of the proposed Haghway 169 retaining wall. The PGA is estimated

.....

The snte does not lie wnthin an Alquist Pnoio Speciai Studtes Zone (CDMG 1997) 'No active
“_f_faults are mapped crossrng the project srte not'do’ any progect towards the site.” The bedrock
“fault' contact identified by Wagner and Saucedo (1987) is a'common feature within the
Franciscan Complex and likely occurred during the formation of the geclogic units.” The
~ features are not considered to be active. As such the possibli:ty of primary surface rupture or
deformation at the sne is considered iow -

12 GEOTEGHNICAL AND FOUNDATION RECOMMENDATIONS
WALL LOCATION & DEPTH
Based on the fleld and iaboratory dniéi, itIS our opinion 'that,'nithdut remediation, the material

- designated as active landslide deposits (1162) will continue to move downslope, and this will
remove lateral suppor for the roadway. ,

Page 8ot 15 2240 Northpaint Parkway
- Banta Rosa, CA 95407
Teal, 707-571-1883
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We recommend that a wall be deslgned to.retain the roadway together with underlylng soils.
The proposed wall location Is shown on Plate 2, As directed by Caltrans, the wall is Jocated

S appmx;mately 4 -feat: outetde of the edge of pavement As. shewn, thie wall will extend from

-  Statlon 0+10 to Station 8+50.:; Erids:of t
~outside.the: limits of the activ andslide,

he‘ proposed ‘wall terminate epproxtmately 10 feet
o _ r-a total wall Iength of: approximately 340 feet. We

._ z";jrecemmend that the- retalnlng wall be‘;designedfet support all :materlal~above ‘the*badrock
- ’surface: (approximateiy 1610.24 foet below the roadway surface) The approximate: ieeation of
7-,-the“bedroekfsurfaee at th all _'. Ion Is’ HIUstrated on. ‘.Piate,_ﬂ C

" __,.;SOIL & HOCK PAFIAMETEF!S

" Baeed on the results of our subsurface lnvest:gat!on and laboratory testlng, eubsurfece'
,.-:meterial within the halght of the preposed retaining wall (approximately 16 to 24 feet) consists -
“of artfficial.fill and. colluvium overlying inténsely fractured bedrock that is mainly comprised of

o “meta-sendetone and metasshale/argillite. “A-cross section along the length-of the proposed

wall depicting our interpretation of the subsutface geologlc conditions is- presentsd on- Plate 8.
" We 'recomimiend that the parametérs in Table 2 be used for retaming wall deslgn, “These
values represent our best estimate ‘of ‘actual soil propertles ‘and ‘do’ not’ centem a factor of
" safety. “Appropriate ‘factors’ ‘of ‘safety must ‘be ‘applied’ during wall deslgn. A’ sUrcherge
~ bressure of 270 psf should be applied.to the roadway su ace behind the wall | acccrdanee
| iwith Caltrans Bridge Dee!gn Speei gatlons, "L R '

' 92859\SHOBM045 - Page9of 15 . 2240 Northpaint Parkway .
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SRR TR f‘%-Table‘cz_:_Sni!"&:Ro‘ck-’P'iaraméters‘-fc_ir'Retainlijg-wml_Dé'sign--=i"='s-='--1'

Fill (Qaf) 11 t015 146 g4 | 372 0? 025 0°

Golluvium 16 to 24 i42 | 80 ag? |7 0® |o024t| of
(Qo)

o Bedmck UNA T as0n | e8| 48 1 0% | 015t | 2.8°

1 Sea Plate 8 far. anttcipated thickness along wall L

. 2 Basad on corrlations. with field penstration test daia and soi! type Strenglh of flll and co!luwum was
back-checked by assuming exlstlng landsiide has a factor of safety.of ~1.0,

‘,_3 Strength was estimated based on correlations with tleld blowccunts and material typa. as weN as
" observations’ of exlsllng hedrock slopes.. L

e Coulomb method of analysis with & = 0; The affective wldth to whlch the pressure is applEed should be in
accordance with Caltrans Bridge Dasign Spso[tlcatlons, Chaptar 5.

5 Soll overlying bedrock has a factor of safety below 1.3 and should not be used in determining passive
pressures.

8 Coulomb method of analysis w1th 8 = 2/39. This value assumes that the soll overlylng bedrock may fail, .
leaving a steep badrock glope (35%) below the wall

We understand that seismic wall loads wili not be used in design since this is not a “critical’
structure,

HYDROSTATIC FORCES

As discussed previously, we recommend that the wall be designed for a groundwater level that
is three feet above the surface of the bedrock. The wall should be provided with adequate
drainage to prevent the build-up of hydrostatic pressures behind the wall, Below the base of
the wall (or below the bottom of the drainage layer), design pressures (active and passive)
should be based on buoyant unit weights,

92850\SH0BMO45 - Page 10 of 16 2240 Northpo|nt Parkway
© 2008; Klefnfoldor: -~~~ Santa Rosa, CA 95407
R . ' Tel, 707-671-1863
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;_I__.‘__TIEBACKANCHORS L

" “Dije to"différencas i stra!n compatlbiiity between soii and bedrock W recommend that
l-?'tlebacks derive their support solely: from the bedrock formation. - The' tieback unbonded: iength
¥ "the tleback inclination .elevation jffand the overakl wail halgh’z

-f'fsurféice (in this case 1he orltical fallure surface isthe surfacezo:ﬁhe bedrbck formation),

“2) The: distance-from ‘theback ‘of the:wall:to a-point' that iS a distance of H/5 (H wall
helght) beyond the critical failure surface. : ' )

3) 15 feet beyond the back of the wall.

The location of the unbonded zone for Sections A-A', B-B' and C-C’ are shown on Plates 9 10
ceand 11 reSpectively 1 Fortiebacks that-are located 8. feet from thetop iof the:wall and are
~inclihed at20% the"unbonded zone may. be taken for.all areasas 20 feet. ‘Fortiebacks that are
located at other dapths or. inclinations, the tinbonded:zone should be estimated from Plates 9,
. ‘lO and 1'1 wath a mlmmum length.of 15 feet' behind the wall. SE I %

Soldler piles should gain. air verilcal resistance from friction in the bedrock. Because of the
.. fractured nature of the rock.and the difficulty in removing slough.from drilled holes, end bearing
'..,;_j.resistance should. be. neglected Bedrock quality varigs widely. . We recornmend that soldier
piles be desxgned for t8 skin frfct:qn in bedrock of ‘1000 psf This value is intended for use. in a

Because of disturbance and deep weatherlng at the surface of the bedrock formation, we
recommehd that all soidler piling have a minimum embedment of 7.5 feet into bedrock.
Deeper penetraﬂons may be required to: satisfy wall vertical or lateral !oadmg conditions, As
* discussed in Section 13 of this memorandumm, an embedment of 7.5 feet is expacted to be
L adequate to forge, a !andshde fai!ure below the existing acﬂve_‘ ‘fallure p!ane and Into bedrock

: fength of ’thé waii Is. prov]ded on Piate: 3,

g92850\SROBMD4E .. .= Page {1of46 - - 2240 Norhpelnt Parkway !
@ 2008, Klelnfelder - 1. , Santa Rosa, CA 95407
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LAGGING

“The purpose of the proposed wall is to-protect the road from landslide- retated movements not
. to stablilize the entire landslide mass.: It should be assumed that the active landslide mass will

" . continue to-move on the steep_slope below the wali-and will eventually pull:away from the

‘downhill side of the wall. -This can result In-the loss of material between the pilings.. To protect
against loss of matenal we recommend that Iagging extend down to the surface of the
disaggregated. bedrock. As illustratad on Plate 8, this would require excavating to depths of up
to approxrmately 16 to 24 feet below sxrstlng grades, If this is not practical, soldier pilings that
“are spacad at thres pile” diarneters o closer (center to center) ‘should develop ‘soil arching
bétween the’ pilrngs that will'limit the internal loss of soil withaut the use of lagging. However,
.- over time. or-in:the presence of grounc!weter Iess of soll ceuld stiII be signiﬂcant and future
maintenance may be necessary, ‘ S I S

WALL BACKFILL

_ Baekﬂlf mater}al behmd the waII should be C!ass 1 Type B Permeeble Materlal (Ce[trens -

-, -Standard Specifications 68-1.025).. To prevent internal soil erosion, we recommend that a filter
- fabtic. (Caltrans Standard - Specification- 88-1.03). be placed between the Permeable fill. and

native soil. To prevent the accumulation of hydrostatic. pressures: bshind the wall, :we

recommend that HDPE shims be Installed between the lagging members. If fill is placed on

the downhill side of the wall, additional drainage will be required to collect and- remove water

that flows through the face of the wall: This could conslst of elther a chimney of permeable
) material or a geocomposrte wrth a coliection ptpe at the bottom of ihe waIE

“ To reduce Bkl pressures, we recommend that any backiill placed wlthln ftve feet of the wall

- (méasured horizontally) be compacted with lightweight, hand~operated compaction eqmpment

" 'TOver-compectien ef this ﬂﬂ can greatly rnerease waﬂ pressures andlor deﬂect%ons o

SLOPE STABIL!TY FIEVIEW

der performed slope stabiltty anelyses for the pro;eet usmg "Shde" ‘véislon 5.0 by
. Rocsclence, Initially, this analysis was perfarmed to back-calculate the resldual sail strength
- Within the Tandslide deposits. Plate 12 présents the results of an analysls along the idetitified
" failure surface. " For this analysis we usad the’gaometry of cross ssection C-C' (Plate 5) ‘The
internal angle of sail friction in the fill soil that prodiced a factor of safsty‘equal to one was
approximately 37° which was used in our subsequent analyses.

Page 120f15 - - 2240 Northpoint Parkway
Santa Rosa, CA 95407
Tel, 707-571-1883
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We next added the proposed retaining wall to this section and ran the model again, A 270 psf
. surcharge pressure was applied.to the roadway area.above the wall; .. The wall. was modeled

as a serles of rigld piling with sufficient shear strength 1o force.the: Iandsltde below the tips of

the pliing.- The result of this analysis is surnmarized oh Plate 13, Based op this analysis, with
- the wall socketed. a: minimum, of 7.5 feet into. bedrock; the calculated factor.of safety against
....Sliding | benaath the. wall was 1.3, Although a slightly lower factor.of safety (1 2) was calculated

for & much larger landslide beginning in the slope above the road, this area was. not explored

as part of this investigation and assumed subsurface properties were ssttmated on!y ts provide
+ limiting, cendit!ons for our. analyses

We checked wall design presstres 'by modeling a 17-feck-high wall (filly drainad) with a
Artangular load applied to the face of the wall, see Plate 14, . The forge necessary.to;provide a
.. factor of safety,: of 1.3 was. calculated ts be. equwalent to that exertsd by a fluid with a unit

" coefficlent based on the "soil prope bl
~factor of safsty of 1.3). ‘Based on thts, we conSIder deslgn :n acoordancs with the parameters

“in Table 2 to be approprtate

Finally, we checked the slope stability.of material below the wall to see if removal of 18 feet of
soif would improve stabllity of the remaining landslide deposits that are down slope of the wall,
~ A result of this analysis is shown on Plate 15, Removal.of this material improved the slope

stabilify factor of safety only ta 1.1, Indicating a SIgmficant potential for the material: bs!ow the
wall to continue to slide. For this reason we recommend that laggmg axtend to. the surface of
the bedrock or that closely spaced sold!er piling be used T

- consTAUGTION CoNsIDERATIONS

s :"!,' ..

) Depsndmg upe the time of year that the work is psrformed groundwater may be
ehcountered in the plte and tieback holes. Pile and tieback: installations may require
dewatering or the placement of concrete and grout:underwater.. If water is present and
the holes are not dewatered, displacement of tha water by | means of a closed system
using a concrete pump or tremie tube to place concrete and grout at the bottom of the
holes will be reéquired in conformance with the provisions'in’ Section 51 1, 10 “Concrste
Deposltsd Under Water " of Cattrans Standard Spsctftcat:ons S T B

o Caving condittons may be encountered during drltlmg for piles and tiebacks, particularly
if groundwater is encountered. Temporary casing, drilling under slurry, ot placement of
slurry cement backfill or concrete and redrilling may be required to control caving and
should be performed In conformance with the provisions. in Section 49-4.03 “Drilled

" Holes" of Caltrans Standard Spsclficat:ons :

92859\SR08M045 ' ] Page_ta of1§ - 2240 Northpolnt Parkway
@ 2008, Ktstnfa!dar e 8anta Rosa, CA-B5407 -

Tel. 707-571-1883
Fax, 707-571-7813




7N

KLEINFELDER

Bright Frople, Aight Salutfons,
\‘-.f;//

Se Veriicai cut eeotions ehould not be deeper than ﬂve feet without shoring or sioping iy
Lo accordance wiih Cal OSHA Standards _ :

| o Sufficuent and timely observatlon' during construct{on shouid be performeci to correiate
. findings “of the inves‘rige’iion with actuai subsurface condaiions exposed dLIring
B constructlcn ‘ :

e The contraetor should research utlllty Iooeiions and take’ necessary precautions to
proteotnln p!ace or relocate utilities as appiicable, prior to excavation .

e "F’onding ‘of water adjacent to’ the structure should 'bé avoldéd.” During and after
© construction, positive dreinage shauld be provided to direct surfdce water ‘away from
- structures and all excavations’ toward suftable, nonérosive’ dreinage devices. ' Any pipes
or lined ditches that cross areas of iandsliding (see Plate 2) are likely to be damaged by
- future’ movement. ‘Wae recommiend that surfece dramage be coliected in pipeiines that

- are routed outside of landslide areas. |

. is CLOSURE -

grviah o

if you have any quesiions regerding ‘the mformation provrded herern piease ccntact us at
707 571 1883 ' ‘ s _

? ,
> (O WLy,
AT ENCE’ A\ VR MccnRMiL‘Km
_—— ‘
. ! - 9
B = = oy A N\

~Térry Craven, GE 2572 R Wi!liarnV MoCormlck CEG 1673.
Princlpal Geotechnical Eriginéer -~ "~ ' * Pringipal Engmeenng Geologist
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16 ATTACHMENTS

Plates
Plate 1 Site Location

Plate 2 Sie Plan

Plate 3 Saction A-A’

. Plate 4 Section B-B"

Plate 5 Section C-C’

Plate 6 Regional Geology

Plate 7 California Seismic Hazard Map

- 'Plata 8 Approxifiate Subsurface Geology Along Wall = 77 e
Plate 9 Tieback Unbonded Zone, Section A-A'

Plate 10 Tieback Unhonded Zons, Section BB

Plate 11 Tleback Unbonded Zone, 8gction C:C’' "~ -,

Plate 12 Slope Stability: Cross Section C- C' Baok—Calculatfon ,
Plate 13 Slope Stability: Cross Section C-C' With Wall ,

. Plate 14 Slope:Stability: Cross Section C-C"Lateral Pressure -
Plate 15 Slope Stability: Cross Section G-C’ Downslope '

Appendix A
Log of Test Borings (LOTBs, 7 pages)

Appendix B

Laboratory Test Summary ‘

Laboratory Test Data Plates B-1 through B-4

Corrosion Test Results (AP Engineering and Testing, inc.)

Appendix C
* Slope Inclinometer Monitaring Results (1 page)
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Bright Peapls, Right Solutlans,

KLEINFELDER




Highway 168 PM 19.47

Humboldt County, CA Laboratory Summary Sheet ;.
EA# 01-478301 ‘ B
= Confiningi izt eisture o3
BIlRockstyp & Pressuresidensityilxconten NSit
B (Re ¢o) pCt
FILL (GC-GM) . R-08-001 6 —"
FILL (GC-GM) R-08-001 11 137 ¢ 7.2 147
COLLUVIUM {GC-GM) R-08-001 | 155 | 04 | 868 9g4 136 ;[ 109 151
FiLLf LANDSLIDE {SC-8M) R-08-002 5.5 - - 27
COLLUVIUM (SC-SM) R-08-002 11 i ) 26
COLLUVIUM (SC-SM) R-08-002 [ 11 B ' CR
COLLUVIUM (SC-SM) R-08-002 | 15 i ' 18 | 36
COLLUVIUM (SC-SM) R-08-002 | 16 ' 123 | 123 138 28
COLLUVIUM (SC-SM) R08-002 | 21 | B} ' 121 | 127 136 28
META-SANDSTONE R-08-003 | 55 : A 33
META-SANDSTONE R-08-003 6 ' 131 4 7.7 141
FILL/ LANDSLIDE (SC-SM) R-08-004 8 0.2 425 504.--¢{ 131 °§ 101 144
FILL/ LANDSLIDE (SC-SM) R-08-004 3 CR
FILL LANDSLIDE [(SC-S\) R-08-004 7 = i E , 20
META-SANDSTONE W/ META-SHALE | R08-004 | 16 3 | 133 ‘] 75 143 10
META-SANDSTONE W/ META-SHALE | R-08-004 | 20.5 0.3 654 1512 134 ¢ 9.2 146
META-SANDSTONE W/ META-SHALE | R-08-004 21 0.8 | 1592 2707 138 5 146
META-SANDSTONE W/ META-SHALE | R-08-004 | 25 5 . 1012122
ARGILLITE R-08-004 | 375 | 437 | 82 148 | 9[22 [ 34
FILL/LANDSLIDE (SC-SM) R-0B-005 5.5 : 4 22
COLLUVIUM/ LANDSLIDE (SC-SM) | R-08-005 | 16 i} 41

COLLUVIUM/ LANDSLIDE (SC-sMy | R-08-005 | 16.5 1.1 2295‘ 994 125 { 128 141

TXUU Triandal Unconsolidated Undrained Strength
Pi Plasticity Index '
L1 Liquid Limit

-200 Percent Passing 200 Sieve

CR Corrosivily

tsf tons per square foot

psf Pounds per square foot

=1
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AP Engineering & Testing, Inc.

Client Name:; Kleinfelder
Project Name: Highway 169 PM 19.47

Project No.:

CORROSION TEST RESULTS |

EA#01-478301 (92859-Lab3)

AP Job No.:
Date.

28-0500

05/01/08

" Sample’

1D,

“Boting

No. (ft) Resistivity {ohm-cm)

[ Besit [ Sall Type| * Minkmum | pH [Sulfate Gontort

(pbm)

‘Chioride Cantent

(ppm)

R-08-004

Core-8 6 | ML [ as00 T 7s

126

- R-08-002

Core-11 11 ML 3200 6.8

172

136

NOTES:

Resistivity Test and.pH: California Test Methods 532 and 643
Sulfate Content : California Test Method 417

Chloride Content : Callfomia Test Method 422

ND = Not Detectable

NA = Not Sufficlent Sample

NR = Not Requested
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WALL FAILURE REPAIR
E.A. No.: 01-478301

INCLINOMETER MONITORING RESULTS
"~ Depth of Inclinometer Casing: 69 feet
Ao Direction: N/A" (Magnetic North)

Localion (WGS-84) : N/A -




State of Califomin Buginess, Trnsporintion and Housing Apency

Memorandum . ‘ ey ponger!
die engrgy officlonil,

Ti:  Gudmund Setberg oate; Jamuary. 30; 2009
Structure Design Branch .3 : ‘
Office'of Bridge Design —North - ‘ Fite: 01-HUM:-169-PM 19.47 -
" - ' EA:01-478301

Aitn: Brika Wad - S . Bridge No. 040023

Trom: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEQTECHNICAL SERVICES —MS 5

Suipeis Fouidation Repoit Addendur, NotchkoWall

Thig:addendim was prepared to:providerevised recommendations for the aboveeferenced structure,
The tecommendations confainet hereinsupercede-the recommendations contained.in the original
FoundationReport preparcd;by Kleinfelder, Tnc,, titled “Fovndatioi Report (Wall/Roadwiy, Faitiire)” -
«itad Septeniber 11, 2008.

Thig:addendum wasugcessary becanse:of changes to the wall-dayout line:and the length ofwall. Office
of Gedtechnioal: Desigh North: pefsorinel niodified the wall layout line and wall lengtiufollowing .
additionsl field tnvestigations, (Figures.1 and 2) This layoutconforms:to:the General Plai doted 1-09-

Thesé revisions-accint for the chanjsd:subsurfice conditions resultiiig froi the vevisediwall layout
Tinie; The:ngw wall Jength was-vevised fronr350:feet ta:291.64 foot .

etirans-inpraves webilin across Callfimia

T




Gudmuinie Setberg
Tmugty 30, 2009

Page.2

Foundation Recommendations.

01-HUM-169-PM 19,47
EA; 01-478301

The soil phtaimeters; coefficients, lagging depth, ete. e siimarized in fhe table below.. The
recommended design ground watershould be atthe bottom of the lagging, assuming the wall is
completely drained-ta this.depth.

‘Table 1; Soil-& Rock Parameters:for Refaining Wall Design

'Ty]i'é..

| A]_)_jin'oxilﬁafe‘

- Retaining Wall
" Location {ft)

Depth to
Boftem of
Layer, al.

| Total Unit
“Weight

Buoyant
Unit:
“Weiglit

(peh) eig]
(el

Angle of
Tnternal
Friction ¢
(dogreesy

Cohesion

c N
(st

Fill(Qah)

111015

M6 | 84

kY]

025

- See
Table 2

Colluyiom

Qa . .

1624

W24

See
.’[:75115&6-2‘

Fractined
Bedrock

26

30 | 88

48 -

015

2.8

L) 1

"Table2: ' Wall'Design Parameters:

“Wall Height
()

Number 6f

Load
Tiebacks

| Chjps)*

Deptlrto
Bedrock:

wallj ()

(from top of |

bélow

Ko(soit | I
}.enbedment.

Dile

my

Recommended. {
Pill loiigth (1)

26.

| :85:and:58

NIA

| Excavate to I
_;br,:,dmck i

85 "

35

122

100

26

I8

B2

26

05

.

4

T

26

]

13:0

ot || Py ya—

43

26

0:5

16;3:

8

- L

26

12

Notes; * front GT Flex analysis-check

SCaftenis fnpraves iubiligrigross Cidifanio ™

220




Gudmund Setberg ' ' ' 01~HUM~1¢G9~PM 19.47
January 30, 2009 : EA:01-478301.
Page 3 ‘ o . |

Tiébaclk Anchiors

‘Tieback anchiors should derive their suppmt sofely from thebediock Iouualmn (KJfss). An unbonded
length o(‘ 35 feet 1§ récommented: for the upperrow-and 25 feet fm the: lowm row of’ hcback anchors.

I yon hwe any-guestions or require. further assistance; plesise: oall me.at (707) A445:6036:0r Jim Mouii is
at (530) 265-0986.

g GERTIFIED
o 'x. EnamECRlNG S
Fe eEOLomsw /™

CHARLIE NARWOLD CE.G. #2335 JTAMESE, MORRIS, PE.

‘Senior Engiuccung Geolog;st Seniai- Materials-aid Research Bngr (SPECY
Guotechnical Dcmgn ~North. : Geotechnical Design = Notih.

Branch B o ‘ ‘

Attachmennis:

¢: OGDN Pyoject File:

“Caliiaiis Riroves ibille derass Califirilin”
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.. F w lLETnPsa!;’(zrrzn_."’-.._ P L T DU P S - § ; )
—— . W . [ P g pary = T — — o FROPOSED
2 ""-. 2 Ao ‘FROPOSED PILE TOPATD 7,2 EEnTERS - e —emi ‘__._.......E’.LL.‘EE’“”LEEM__-

= N\.

NOTES: ]
THE SLIDE PLANE AND N VALUES. WERE PROJECTED AT A 45 DEGREE ANGLE, TO: THE CURRENT WALL ALIGNMENT. . . : ‘

"FIGURE 2
APPROXIMATE SUBSURF ACE GEOI_OGY ALONG WALL

HUM 169 PM 19.47 EA: 01-478301




FOUNDATION REVIEW . ..

DIVISION OF ENGINEERING SERVICES
GEQTECHNICAL SERVICES

To:  Structure Design Date: é’ / 1 / Vi
1. Pretlminary Reporl . ¥
2. A.E Pending File

GT:D—WD N - Netchke Rt Wall

i ] . ' . Bhuelure Name .
Geolechnical Sarvices - a7 - /7( Son — -t LI —/ 9. Y7
- 1. GS {Saciamenig) ' Disiict-  Gounly . . Roule Posldm- ,
2. GS L . : . - iy
Distrist  Project Devaiopmant . O~ Y981 . o E o1 3
- < DislrlctF’mIact Enginaar . EA Number ., - Stiuclure Number
Foundation Reporl | By:, \a.\q,\,,'é_:_\i)ar -~ C. a\j»,/wgl =fl - Dated: ({1 (a& / / /j‘h /-:.?
Reviewsd By: &, Uday il oso) 2. friee R (<)
General Plan Daled; 3 /[ 9 / &% Co " Foundation Plan Dated: K3 / ) / 55 l
. Eﬂo cl{zn.ngés. - [] Thefollowing changes are necessary. —-. B

1 . FOUNDATION CHECKLIST . _ - °

. - Plle Types and Deslgn Loads . _ Fooling Elgvdllons, 'Deglgﬁ Loads, and Locations LOTaE's

-
- - Pile Lengths _~_ Seismic Dala _ . FHli Surcharge
» Pradiling _ -~ Locallon of Adjacent Stuctures and Ulililles _ <. Approzch Paving Stabs
/. Pils Load Test . _~_ Stabllty of Culs or Fills - .. Scowr - ‘
/' Substitulisn of H Plles For* - . FiliTime Delay - __. Ground Water
T —

Gonerela Files 7 Yes E:] o - Effect of Fills on Abotments and Bents - Tramie Ses}s!Type D Excavefion”

%AQ& 0. - 2 - G L
Officé of Siruclure Dasign " Branch'Ne, LT T Geotechnlcal Services. . L -
Hev 10/q2 " .



State of Californic

Depariment of Industrial Relations

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
MINING AND TUNNELING UNIT

C058-023-10T

DEPARTMENT OF TRANSPORTATION

(NAME OF TUNNEL OR MINE AND COMPANY NAME)

1656 Union Street, Bureka, California 95833

(MAILING ADDRESS)

ROUTE 169 IMPROVEMENTS - NOTCHKO WALL REPAIR

(LOCATION)
ik POTENTIALLY GASSY with Special Conditions***
(CLASSIFICATION)
as required by the California Labor Code Section 7955,

at

h(lS been CIC!SSiFEed as

The Division shall be nofified if sufficient quantities of flammable gas or vapors have been encountered
underground. Classifications are based on the California Labor Code Part 9, Tunnel Safety Orders and Mine

Safety Orders.
##4SPECIAL CONDITIONS##*

1. A Certified Gas Tester shall perform pre-entry and continuous monitoring of the underground
environment to measure Oxygen and detect explosive, flammable, and toxic gasses whenever an
employee is working in the underground environnent.

2. Mechanical ventilation shall provide for continuous exhaust of fumes and air at any time an employee
is working in the underground environment, The primary ventilation fans must be located outside of
the underground environinent and shall be reversibie by a single switch near the fan location.

3, The Division shall be notified immediately if any Flammable Gas or Petroleum Vapor exceeds 5%
of the Lower Explosive Limit,

4, Allutilities that may be in conflict with the project shall be identified and physically located
(potholed) prior to the start of project operations,

The thirty-nine 30-inch diameter by 37 feet deep drilled shaft solider pite wall project located along Route
169 (Martin’s Ferry Road), approximately 14,3 miles northwest of the intersection of Route 169 and Route

96, Weitchpec, Humboldt County.

This classilication shall be conspicuausly posted at the place of employment.

John R, Leahy
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